Luxation of the cervical spine, if looked for, is commonly observed at some stage during the longterm care of patients with rheumatoid arthritis. At the atlanto-axial level up to a quarter of patients admitted to hospital with rheumatoid arthritis can be expected to have luxations and about half will have subaxial luxations at two or more levels (Sharp and Purser, 1961; Conlon, Isdale, and Rose, 1966; Sharp, 1964) .
Pain and stiffness in the neck may be present but are frequently absent and often the luxations cause no symptoms or disability. Occasionally the presenting symptoms are transient blackouts, tetraplegia, sudden death, or other neurological complications resulting from damage to the cervical cord or interference with the flow of the vertebral arteries (Ball and Sharp, 1971) .
In this paper we report the results of a study of the natural history of cervical luxation in patients with rheumatoid arthritis, with particular reference to the development of dangerous neurological complications.
Patients studied
Between the years 1955 and 1964 all patients with rheumatoid arthritis who were admitted to the beds of the Accepted for publication April 5, 1972 Rheumatism Department of the Manchester Royal Infirmary had lateral radiographs of the cervical spine in extension and flexion, and these totalled 751 (442 females and 309 males). Similar films were taken of all the 211 patients (146 females and 65 males) with rheumatoid arthritis who were admitted to the Devonshire Royal Hospital from 1961 to 1964 under the care of Dr. Sharp. The films of these 962 patients were examined by one observer for the presence of cervical luxations, using standards described later in the section on radiological criteria.
Of the original 962 patients, 150 were found to have cervical luxations at one or more levels. Tables IA and IB show the relationship of sex, age, and duration of rheumatoid arthritis in the 150 patients with luxations and the 812 patients without such lesions.
Twenty of these 150 patients had evidence of spinal cord or brainstem involvement at the time of admission and these will be discussed elsewhere. In this paper we are reporting on the progress of the remaining 130 patients in whom there was no evidence ofneurological complications at the time of admission to hospital.
Each of the 130 patients was assessed retrospectively with the help of the hospital notes for a history ofneck pain and instability symptoms; their functional class (according to the criteria of Steinbrocker, Traeger, and Batterman, 1949) and the results of their sheep cell agglutination and latex-fixation tests were noted, as were details of steroid therapy. 23  34  10-14 12  31  24  71  15-19 7  19  24  33  20-24 4  14  9  23  25-29 1  8  4  7  30  6  5  5 Between August, 1969, and December, 1970, all (Fig. 3) . Table   shows the method of grading these luxations and also the numbers in these categories among the original 130 patients. Fig. 4 shows examples of the various grades of luxation both at C. 1 /2 and below C. 1. In the patients with cervical luxation, the average duration of rheumatoid arthritis was 12-5 years; males had a shorter average disease duration of 8-9 years, as compared with 13-5 years in females (range 4 months to 41 years).
At the initial examination 92 patients (70 per cent) were severely disabled, being placed in functional class 3 or 4, and amongst the survivors at follow-up the proportion with this degree of incapacity was almost identical at 71 per cent (60 out of 84). Female patients were found to be more severely incapacitated than males at both the initial and follow-up examinations.
Table IV (overleaf) shows the relationship between the average duration of rheumatoid arthritis and the severity of luxations, but it omits the average disease duration for downward luxation, which was 18-7 years. From this Table it is evident that below C.1 the severity of luxations was closely related to rheumatoid disease duration; at C. 1/2 forward luxations did not show this correlation, whereas downward luxations were associated with long disease The 84 survivors were followed up for between 5 and 14 years (average 7-8 years) and their radiological progress is shown in Table V . Table Va summarizes the progress of luxations of the atlas on the axis. The initial numbers in the various grades are shown in the vertical axis. There were thirty with Grade 2, nineteen with Grade 3, and six with Grade 4 luxations. The numbers in the various grades at the follow-up examination are shown on the horizontal axis. The numbers intersected by the diagonal dotted line represent the 28 patients whose luxations remained unaltered. The numbers above and to the left of the diagonal indicate the eight patients whose luxations improved or recovered completely, whilst the numbers below and to the right of the diagonal denote the nineteen whose luxations increased in severity. Of the five patients with Grade 4 luxations both initially and finally, there was only one in whom there was a measurable increase in the degree of luxation, from 10 to 12 mm. It is of interest that, in five patients who initially had luxations, including one in Grade 4, the displacements were no longer demonstrable at follow-up (Fig. 5, opposite) . (Reah, 1963; Reah, Benn, and Wood, 1971 Table Vlla and VIIb show the radiological progress of luxations at C.1/2 in the fourteen Group B patients who wore collars regularly, and also in the remaining seventy patients who were either not provided with collars or who wore them ineffectively. Table Vlla omits one patient with a forward luxation which progressed to a downward luxation; Table VIIb excludes six patients with forward luxations which evolved into downward luxations and also four patients with downward luxations both initially and finally. Assuming that the final development of a downward luxation signifies a deterioration, then, in the group who wore collars effectively, 43 per cent (3 out of 7) deteriorated, as compared with 39 per cent (23 out of 59) of the remainder.
Tables Vllla and VHIlb demonstrate the radiological progress of the fifteen luxations below C.1 in the fourteen patients who wore collars regularly and also of the forty luxations in the remaining forty patients. Thirteen per cent (2 out of 15) of luxations in the former group deteriorated, as compared with 18 per cent (7 out of 40) in the latter. It may be concluded that collars of the type prescribed were ineffective. the steroid and non-steroid treated patients showed no significant differences and the age and disease duration of these two groups were similar except that there were slightly more young patients and patients with rheumatoid disease of short duration amongst those taking steroids. The radiological progress of the steroid as compared with the non-steroid treated group is shown in Tables IXa and IXb, Xa and Xb.
Table IXa omits one patient in whom there was downward luxation both initially and finally. Table IXb excludes seven patients with forward luxation who finally developed downward luxation and three patients in whom there was downward luxation both initially and finally.
These Tables suggest that the incidence of both atlanto-axial and lower luxations was approximately equal in both the steroid and non-steroid treated groups. It also appears that forward luxations at C. 1/2 progressed poorly in patients taking steroids when compared with similar lesions found in those not receiving this drug. The difference in the progression of subaxial luxations between these two groups was not so marked, but there seemed to be less deterioration among those taking steroids. (Figs 6a and b) suggest that such lesions do not significantly shorten life.
In this series the incidence and severity of forward luxations at C.1/2 was unrelated to age or the duration of the rheumatoid disease. Downward luxation at C. 1/2 was related to age and disease duration; only three out of nineteen patients were less than 60 years of age when this was diagnosed. During the course of the study ten patients developed downward luxation of C.1 on C.2. Of these three arose in previously normal C. 1/2 articulations whilst seven evolved in patients who originally had a forward luxation. It thus appears that downward luxation is usually preceded by forward luxation at C.1/2.
Both the frequency and the severity of luxations below C.1 were directly proportional to the age and the duration of disease; it is therefore possible that cervical disc degeneration contributes to the development of luxations at these levels.
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